identify associations between participants' characteristics and albuminuria. Results: Out of 9,700 invited subjects, 2,471 individuals participated in the PolNef study. Albuminuria was detected in 15.6% of the investigated population using the dipstick test and thereafter confirmed in 11.9% by the turbidimetric method. The modeling of multivariate logistic regression indicated the following independent predictors of albuminuria: male sex, diabetes, nocturia and hypertension. For people without diabetes and without hypertension, nocturia independently predicted detection of albuminuria. 481 people received a consultation with a nephrologist, and 96% of them were recognized as having CKD. At least 9% of patients with CKD had eGFR by MDRD ! 60 ml/min/1.73 m 2 . Six persons were referred for further treatment because of newly diagnosed kidney tumor. Conclusions: CKD in early stages occurs frequently in the studied population. The proposed diagnostic algorithm seems to be a powerful tool to identify subjects at risk of CKD. The role of nocturia as an independent predictor of albuminuria, both in the general population and in people without diabetes or hypertension, should be further examined.
Introduction
Chronic kidney disease (CKD) is a worldwide underdiagnosed public health problem with increasing incidence and prevalence that has high costs and poor outcome [1] [2] [3] [4] [5] . The number of patients on renal replacement therapy has doubled every decade since 1980, and prevalence of CKD in the early stages is also markedly increased [6] [7] [8] [9] [10] [11] . Unfortunately, CKD in its earliest stages is usually an asymptomatic condition which progresses to its end stage over a period of several years and is diagnosed late in its course. Therefore, strategies to reduce the incidence of end-stage renal disease require effective methods of screening early in the disease process. Intervention in the early stages of CKD seems to be more effective to prevent or delay the progression of CKD. Moreover, reduced kidney function was found to be an independent risk factor for cardiovascular events and/or all-cause mortality [12] [13] [14] . Therefore, early detection of CKD and treatment of its complications seems to be important to improve outcome in cardiovascular diseases. However, the screening methods most suitable to identify for further diagnosis individuals with CKD remain to be settled. Albuminuria was used as a screening tool but by itself is not sufficient. Garg et al. [15] found that albuminuria and renal insufficiency measured on a single occasion identified different segments of the population. More than one third of people with an eGFR below 30 ml/min/1.73 m 2 demonstrated no albuminuria. Moreover, one third of diabetic patients and almost two thirds of nondiabetic hypertensive patients demonstrated no albuminuria. There is no simple correlation between the progress of glomerular disease and kidney function [16] . Both glomerular and tubulointerstitial damage can mediate impairment of renal function [17] . Furthermore, inulin clearance is better correlated with tubulointerstitial damage than glomerular disease [18] . In many forms of renal diseases due to primary glomerular lesions, there is a significant inverse correlation between the extent of tubulointerstitial damage and the GFR [19] . Therefore, supplementing screening methods such as albuminuria and eGFR with other diagnostic tools seems to be necessary for early detection of kidney disease.
It is worth mentioning at this point that both albuminuria and decrease in eGFR were used as 2 basic markers for the new classification of CKD proposed by the Kidney Disease Outcomes Quality Initiative of the National Kidney Foundation [20] and introduced widely after slight modification by the KDIGO (Kidney Disease: Improving Global Outcomes) international community [1] .
Damage to the interstitial compartment, especially to more distal segments of tubules, is accompanied by an inability to maximally concentrate the urine, and therefore may result in nocturia. We believe that asking simple questions about nocturia could help distinguish the missing segment of the population with CKD who demonstrate no albuminuria (after exclusion of the main reasons for nocturia, such as urinary tract infection, poorly controlled diabetes, severe heart failure and evening dosing of diuretics). The definition of nocturia was accepted as the necessity to urinate more than once during the night, which disturbs sleep and which had lasted at least 3 months.
Detection of CKD in its early stages has never been studied in central or eastern Europe. Our attempt to diagnose CKD in the early stages in a randomly selected population of a Polish city and its district was the first such study performed in this region.
Subjects and Methods
Starogard Gdański, a city district in north Poland with a population of 60,000, was randomly chosen from the 2 districts with a population between 50,000 and 100,000 in the Pomeranian administrative region. With the permission of the Mayor of Starogard Gdański, we received from the local administration the address list of all adult inhabitants. We assumed that the Polish population was similar to a previously studied Dutch one [21] and would have a microalbuminuria prevalence of 7%. Therefore, to keep the confidence interval (CI) in the range of 2%, 2,500 people were required for the study. We considered a likely response rate of 25-30% and so estimated that between 8,333 and 10,000 invitations would need to be sent to adult inhabitants of the chosen district [22, 23] . In total, 9,700 invitations to take part in the PolNef study were sent to adult inhabitants randomly chosen from the address list. Of these, 2,501 (25.5%) responded, brought a morning urine sample, gave their consent for blood pressure measurement. They also filled in a questionnaire on their demographic characteristics, weight and height, symptoms of kidney diseases, medications taken and coexistence of other diseases, especially hypertension, diabetes and cardiovascular diseases. The algorithm for further evaluation of participants is shown in figure 1 . A dipstick test for microalbuminuria (Micral Test II, Roche Diagnostics Ltd., UK) was performed to detect albumin in the first morning urine samples. The cut-off point for this test is an albumin concentration in urine equal to 20 mg/l. Moreover, the albumin concentration in urine was additionally measured in the laboratory before renal consultation from a separate urine sample by the chemical turbidimetric method (multigent microalbumin assay; Architect ci 8200 system, Abbott Laboratories Inc.). Any amount of albumin in urine can be detected using the turbidimetric method, and an albumin concentration in urine equivalent 20 mg/l or more was assumed to indicate albuminuria. Serum creatinine was measured using the modified method of Jaffe's reaction with kits from Abbott Laboratories Inc. on the automated Architect ci 8200 analyzer. All laboratory analyses, except for the dipstick test (which was completed next to the participant immediately after the urine sample was brought), were performed in the laboratory of the Medical University Hospital in Gdańsk. Daily intralaboratory control (Randox sets) and international control of quality of laboratory tests (Labquality, Finland) were carried out. The Cockcroft-Gault formula adjusted for body surface area and the abbreviated MDRD formula as well were used to estimate GFR in all individuals qualified for renal consultation. When calculating an eGFR, serum creatinine values as mg/dl to 2 decimal places were used. We assumed that a participant had diabetes mellitus if he was on hypoglycemic medication or his primary care physician answered positively questions concerning this disease. Diagnosis of hypertension was made on the basis of actual hypotensive treatment or on the basis of a median value 6 140/90 of 3 separate measurements of blood pressure with adequate cuff. Nocturia, which was self reported, was defined as the need to urinate more than once during night, which interrupted sleep, which occurred on most of the days during a week (at least 4), and which had been present for at least the last 3 months. Ultrasound examinations (US) were performed by a nephrologist experienced in diagnosis with US using a phased-array transducer, 2-5 MHz (Panther 2002, B&K). The length of kidneys, renal parenchymal thickness and echogenicity were assessed in the lateral decubitus position, after the patient had fasted for 8 h. Liver echogenicity was used as the standard reference, and when the liver parenchyma was hyperechoic, spleen echogenicity was also used.
A participant was enrolled into the study if, in responding to the invitation, he brought a sample of his morning urine for microalbuminuria testing, filled in the questionnaire, had blood pressure measurements taken and authorized laboratory and US examinations according to the given algorithm. If, on the questionnaire, the participant answered positively to having fever, seizures, pain during urination or having undertaken excessive physical activity (such as exercise for at least 45 min) on the day before the urine test for albuminuria he was temporarily excluded. Such participants were invited again after resolution of those symptoms. Body mass index (BMI) was calculated as the ratio of weight (in kg) to height (in m 2 ) and the definition of obesity was made on the basis of BMI. A BMI ! 25 was considered as normal, 6 25 and ! 30 was overweight, and 6 30 was obese. The initial diagnoses of underlying nephropathies were made during renal consultation on the basis of general clinical information, physical examination and laboratory tests, without any proof in kidney biopsy. General criteria for initial diagnoses of underlying renal diseases were as follows. For chronic glomerular disease: proteinuria accompanying hematuria, especially with dysmorphic red blood cells, high blood pressure or increased echogenicity of renal cortex on US. For tubulointerstitial chronic nephropathy: recurrent urinary tract infections and/or analgesic abuse in the past medical history, with proteinuria in the presence of echogenic kidney with irregular outlines on US, or optionally leukocyturia, without urinary tract infection, together with any chronic changes on US. For hypertensive nephropathy: long-term past medical history of hypertension, especially when treated ineffectively, without evidence of other kidney disease, in the presence of signs of chronic kidney damage on US. For diabetic nephropathy: long-term diabetes accompanied by proteinuria and retinopathy in medical history.
Polycystic kidney disease, nephrolithiasis and renal tumors were diagnosed according to US criteria. If none of the above initial diagnoses was probable but some abnormalities on US were present (e.g. solitary kidney, duplicated pyelocaliceal system, hydronephrosis, or horseshoe, hypoplastic or small scarred kidney), the patient was classified as having a diagnosis of 'other'. No initial diagnosis was made if isolated abnormalities such as albuminuria, erythrocyturia or only decreased eGFR without any other anomalies in laboratory tests or on US were found.
Statistical Analysis
A multivariate logistic-regression model was applied in order to investigate the relation between clinical characteristics, such as sex, diabetes, age (divided in groups), nocturia, hypertension, smoking, BMI and the odds to detect albuminuria. A backwardselection procedure, with a p value of ! 0.1 used for retention in the model, was performed in order to identify important factors at the 0.05 level of statistical significance. The Hosmer-Lemeshow test was used to check the goodness-of-fit of the model. The initial list of covariates included female and male sex, diabetes, 5 age groups (18-39, 40-49, 50-59, 60-69 and 1 70 years), nocturia, hypertension, smoking and 3 groups divided according to BMI (normal weight, overweight and obese). For the subpopulation of participants with no diabetes and no hypertension, similar modeling of a multivariate logistic-regression was performed.
All the tests performed as a part of multivariate analyses were 2-sided. p ! 0.05 was considered statistically significant. The analyses were computed using StataCorp statistical software, version 8.
Results
A total of 2,501 adults responded to an invitation to participate in the PolNef study. 30 persons did not come for the blood tests and US, and therefore did not satisfy the inclusion criteria. As a result, 2,471 participants were included in the analysis. The general characteristics of the total population of participants and groups without albuminuria and with nocturia, without albuminuria and without nocturia, and with albuminuria are shown in table 1 . Circumstances preceding morning urine collection which could possibly influence a result of the dipstick test, such as fever (0.65% of all participants), physical exercise (2.22%), pain during urination (1.25%) and seizures (0.25%), were quite rarely present in the examined population. Those participants were excluded temporarily and the dipstick test was repeated after the circumstances given above had withdrawn. In females, the dipstick test was performed in the period between menstruations.
In the overall population of a 2,471 subjects, the dipstick test detected any kind of albuminuria in the first morning urine sample in 15.6% of all participants (n = 385, 212 female, 173 male). 11.9% of all participants demonstrated albuminuria according to both methods. A concentration of albumin in the urine sample in the range 10-20 mg/l was present in 47 participants, and in 43 it was ! 10 mg/l. Albuminuria 1 200 mg/l was found in 10 people.
256 participants collected 24-hour urine for measurement of the protein excretion rate. In 176 subjects the protein in daily urine was found to be ! 150 mg, in 65 people it was 150-500 mg, in 12 it was 500-1,000 mg, and it was 1 1,000 mg in 3 participants. Among those 3 participants only 1 demonstrated nephrotic range proteinuria, with 4.98 g per 24 h.
The frequency of albuminuria ( fig. 2 ) rises gradually among the age groups in men, from 8.8% in the youngest group to 21.7% among 50-59-year-olds, and up to 32% in the oldest group. In women, the frequency of albuminuria fluctuated from 18% in the youngest age group to 15% in the oldest women. 10.7% of people with albuminuria showed abnormalities in urinalysis. 114 (36.5%) patients with albuminuria demonstrated simultaneously presence of nocturia.
The number of persons needed to be screened to identify 1 individual with albuminuria in the whole studied population was 7, the number of diabetics needed to be screened to identify 1 with albuminuria was 4, and for hypertensives it was 5.
A multivariate logistic-regression model was applied in order to investigate the relation between clinical factors and the odds to detect albuminuria. The modeling for all participants in the PolNef study included the following initial list of covariates: female and male sex, diabetes, 5 age groups (18-39, 40-49, 50-59, 60-69 and 1 70), nocturia, hypertension, smoking and 3 groups divided according to BMI ( ! 25, 25-30 and 6 30). The independent predictors and estimated odds ratios for detecting albuminuria are given in table 2 .
The Hosmer-Lemeshow test confirmed the goodnessof-fit of the model, with a p value of 0.37. A p value 1 0.05 was considered to indicate no significant lack of fit.
Additional modeling by multivariate logistic-regression was conducted to investigate possible associations between the characteristics of participants who received a consultation with a nephrologist and the odds of detecting albuminuria at the concentration 6 20 mg/l mea- For the subpopulation without diabetes and without hypertension, independent predictors of paticipants' characteristics and the odds of detecting any albuminuria were nocturia (OD ratio 2.15; confidence interval 1.55-2.99; p ! 0.001) and being in the sixth decade of life (OD ratio 0.62; confidence interval 0.43-0.89; p ! 0.001). The p value was 0.99 for the Hosmer-Lemeshow test, which confirmed the goodness-of-fit of the model.
The main symptoms and initial diagnosis established by a nephrologist are shown in table 3 . Participants with suspected chronic nephropathy or any other kidney abnormalities were subjected to further tests. The nephrologist decided that almost 16% of all participants in the PolNef study will require nephrological care, either at the next consultation in 6-12 months or permanent care.
More than half of participants referred to the nephrologist had an eGFR ! 90 ml/min/1.73 m 2 with both Cockcroft-Gault and MDRD formulas, 11% were ! 60 ml/ min/1.73 m 2 according to Cockcroft-Gault and 8.8% were ! 60 ml/min/1.73 m 2 according to the abbreviated MDRD formula. The average eGFR was lower in females than in males in these same age groups and it dropped gradually from 96 to 62 ml/min/1.73 m 2 in females and from 108 to 71 ml/min/1.73 m 2 in males, when calculated using MDRD. It dropped from 107 to 70 ml/min/1.73 m 2 in females and 118 to 70 ml/min/1.73 m 2 in males when the Cockcroft-Gault formula, adjusted for body surface area, was used.
US examination performed in patients referred to nephrologists will be analyzed in detail in a separate paper, but preliminary results are shown below. The average length 8 SD of right kidney was 111.8 8 10.2 mm, and the left was 113.2 8 9.7 mm. Eight persons had 1 of their kidneys below the normal length ( ! 90 mm): 3 in the group with arterial hypertension, 5 in the nonhypertensive group. The prevalence of kidneys with abnormal echogenicity of the cortex (above or equal to the echostructure of the liver and spleen) was 18.7% on the right side and 15.1% on left. In the hypertensive group, the echogenicity of the cortex and the prevalence of renal cysts were significantly increased compared to the normotensive group (echogenicity 22 vs. 14%, p ! 0.05; cysts 15 vs. 7%, p ! 0.02). One new case of autosomal dominant polycystic kidney disease was found on US examination. In 6 participants (2 women, 4 men) kidney tumors were newly diagnosed and those people were referred for verification and further treatment. In 3 of those people albuminuria was detected, 1 had proteinuria on urinalysis and none presented erythrocyturia. The age range was 50-74 years. All of them declared nocturia on the questionnaire, 5 were hypertensive and 2 smoked.
Discussion
Using the dipstick test, albuminuria was detected in the first morning urine samples of 15.6% of the participants selected randomly from the general population of Starogard Gdański, a city with 60,000 residents. Such a high prevalence of albuminuria in the general population would be the highest in Europe and one of the highest in the world. Nevertheless, when 2 methods of detecting al- bumin in urine were combined (the dipstick test and albumin urine concentration limited to 6 20 mg/l), then the percentage of participants who demonstrated albuminuria dropped to 11.9%. This latter figure is still higher than those seen in the general populations of the United States (9.2%) [5, 15] , Australia (6.7%) [24, 25] or the Netherlands (7%) [21, 26] , and would be closer to those of specific high-risk populations, such as nondiabetics with cardiovascular disease (14.8%) [27] , those with high risk of glomerulonephritis (12%) [28] or hypertensives (10%), even after exclusion of renal insufficiency [29] . One of the reasons for the discrepancy in the proportion of people demonstrated to have albuminuria might be the different methods used in other studies. In the NHANES (National Health and Nutrition Examination Survey) and AusDiab (Australian Diabetes, Obesity and Lifestyle) studies, the urinary albumin-to-creatinine ratio was calculated, which is in contrast to our study where the dipstick test for albuminuria confirmed by albumin concentration measurement were used. Unfortunately, the concentration of urine creatinine was not measured and therefore we were not able to give the albumin-to-creatinine ratio, which could of course minimize an influence of urine volume on urine albumin concentration. It is worth mentioning that estimation of urinary albumin greatly depends on laboratory methods: the prevalence of albuminuria increased by 2-4 times when high-performance liquid chromatography was used in the AusDiab study [25] . Usually in an overall population, 5-9% of people demonstrate albuminuria [15, 21, 24, 25, 30, 31] . Among Korean normoglycemic and normotensive subpopulations, the percentage of albuminuric people could be as low as 2.8% [32] . In the targeted screening programs mentioned above, some specific populations demonstrated much higher prevalence of albuminuria than the general population. These included ethnic minorities, and individuals with diabetes, hypertension or who were close relatives of patients with CKD. Because of differences in ethnicity, gender, age and concomitant diseases (especially hypertension and diabetes), it is difficult to compare the proportion of albuminuric people in these diverse populations. Even if mean age was similar in many studies [21, 24, 25, 30, [33] [34] [35] , there are still many differences, such as the proportion of males to females, hypertension, diabetes or ethnic background. In our study, the examined population was homogenous -100% of participants were non-Hispanic white, while in the NHANES III study black and Mexican Americans were included and around 80% of examined population was non-Hispanic white. Overall prevalence of albuminuria (micro + macro) was 9.2%, but if we look into the age groups, it raised dramatically: from 5.9 in the 40-49-year-olds to 10.7% in the 50-59 year-olds to 14.6% in the 60-69-year-olds and further to 21.2% in the 70-79-year-olds [15] . In our study, there was an increase in the prevalence of albuminuria in men between the 30-39 years group and 40-49 years group from 8.8 to 14.8%, and further to 21.7% in the age group 50-59 years. Besides ethnic diversity, the earlier increase of the prevalence of albuminuria in Polish men may result from socioeconomic reasons, which unfortunately were not investigated in the present study. Interestingly, no such a trend was observed in women. The highest prevalence of albuminuria in women was seen in the youngest age group. More than 18% of women ! 30 years had albuminuria compared with 15% in the oldest female group ( 1 70 years). This phenomenon should be studied more carefully in future. Possibly there is some association with the activity of the reproductive organs in young sexually active women. It is worth mentioning at this point that in a performed in parallel study in 15-year-old students we detected albuminuria in 13.2% of young females, compared with 6% of young males [36] . The prevalence of albuminuria (micro + macro) in the second stadium of CKD (eGFR by MDRD 60-89 ml/min/1.73 m 2 ) in NHANES III was 12.9%, and for the total population including all stages of CKD it was 11.6% [5] , which is quite close to our results. Moreover, when in the PREVEND study subjects with newly diagnosed impaired kidney function were examined [18] , 11.6% of them demonstrated albuminuria of 1 30 mg/day.
The evaluation of albuminuria using the first morning urine sample seems to be an acceptable alternative to the more complex 24-hour albumin excretion and it is recommended as its surrogate [37] . Moreover, the simpler urinary albumin concentration measurement may be preferable to albumin-to-creatinine ratio as an initial screening test [26, 38] . The Micral II dipstick test done immediately after the participant brought a urine sample was used as a first-line diagnostic tool for detecting albuminuria and potentially CKD, then it was confirmed in the laboratory by the measurement of albumin concentration in urine by the turbidimetric method. Such a sequential approach in screening procedures was chosen by creating our algorithm. The Micral II dipstick test is less expensive and more convenient and was performed as a first-line screening test. Those participants who screened positively were subsequently retested using the quantitative turbidimetric method. Such a sequential approach in the process of early detection of a disease was also recommended by Jaar et al. [39] .
In recent years, a number of screening strategies have been implemented for the detection of CKD. Numerous screening methods included albuminuria alone [21, 24, 25, 28, 30, [32] [33] [34] 40] , whereas others used urinalysis [31, 35, 41] or albuminuria together with GFR [5, 15, 24, 25, 42, 43] . None of them seems to be sufficient in detecting populations with CKD. In the NHANES III study 37% of people with an eGFR ! 30 ml/min/1.73 m 2 demonstrated no albuminuria [15] . The screening program KEEP, which was conducted by the National Kidney Foundation of the United States, included both albuminuria and GFR, and was performed in a population at high risk of CKD. Very high (up to 50%) prevalence of CKD was identified among individuals at high risk: diabetics, hypertensives, and first-degree relatives of patients with CKD [42] . No more than half of them presented albuminuria. It seems to confirm that complementary methods of screening are needed for the early detection of CKD. We proposed nocturia, one of the symptoms associated with tubulointerstitial damage, as a simple marker of CKD. After ruling out urinary tract infection, diabetes with high glucose level, severe circulatory insufficiency and evening use of diuretics, nocturia seems to have clinical importance for detecting CKD. Especially if we realize that in many forms of renal diseases, even due to primary glomerular diseases, there is an inverse correlation between the degree of tubulointerstitial damage and the GFR. There are so far no data to support nocturia as a risk factor of CKD. On the basis of previous investigations, we might postulate that only nocturia, after the above-mentioned exclusions, could help to indicate patients with CKD. Even if one third of albuminuric patients also demonstrated nocturia, still one fourth of nonalbuminuric patients with CKD would be detected because of nocturia.
Similarly to the PREVEND, AusDiab, Takahata, and NHANES screening programs [5, 15, 21, 24, 34, 43] the PolNef study identified male gender, diabetes and hypertension as being significantly associated with albuminuria. In our study, nocturia next to male gender, diabetes and hypertension were independent predictors of detecting albuminuria. In participants without diabetes and without hypertension, besides being in the sixth decade of life, nocturia was the independent risk factor for detecting albuminuria. On the other hand, additional modeling of the multivariate logistic-regression between these same characteristics and the odds of detecting albuminuria using the turbidimetric method indicated hypertension and age 1 60 years old as the independent predictors. Those results could imply that further investigation of the role of nocturia in detecting CKD is required.
It is also worth noting that only 10% of all participants presented some abnormality on urinalysis, including proteinuria, leukocyturia or erythrocyturia. Although measurement of dipstick proteinuria in single urine samples was shown to be a strong predictor of end-stage renal disease [35] , it seems to not be a sufficient tool for the detection of CKD in its early stages. The low number of abnormalities in urinalysis seems to have implications for implementing albuminuria together with nocturia in a questionnaire and US as a tool in the early detection of renal disease.
The percentage of patients who received tubulointerstitial nephropathy as an initial diagnosis from the nephrologist seems to be quite high. Nevertheless, it corresponds with the data from the Polish Renal Registry [44] . Chronic interstitial nephropathies as primary renal disease accounted for 13.9% in incidence and 16.5% in prevalence of dialysis patients, which is the fourth most common reason for end-stage renal disease, after diabetic nephropathy, chronic glomerulonephritis and hypertensive nephropathy.
It is worth noting how important the identification of 6 kidney tumors was. Those patients were referred for further diagnosis and treatment, which has so far been successful. Not one of those patients has erythrocyturia and the only abnormality detected in urinalysis was proteinuria in 1 of them. The dipstick test for microalbuminuria was positive in 3 cases. Therefore, we suggest US to be a part of CKD screening.
Patients with hypertension demonstrated increased echogenicity of the renal cortex and a higher prevalence of renal cysts compared to normotensives. Those findings could be either cause or effect of hypertension, maybe as an equivalent of organ damage in hypertension. We believe that optimal screening of hypertensive people should be complemented by US examination. The cost effectiveness of implementing US should be verified, but from a long-term perspective for CKD patients it could be commendable.
The proposed algorithm represents an integrated approach based on cooperation between the primary care physician and nephrologist. The simplicity of this algorithm allows practitioners -included specialists other than nephrologists -to effectively detect patients in the early stages of CKD. Our study proves that appropriate and good cooperation between the primary care physician and nephrologist is possible. Moreover, our pilot study on early detection of CKD extends now into a longterm prevention program in the Pomeranian district, and hopefully in the whole country in the future.
We believe that such a strategy of early detection of kidney diseases, started in the PolNef study [22, 23] , should bring a better quality of life for every patient through adequate treatment that slows progression of kidney damage. We suppose that identification of an early stage of kidney disease, especially important from the point of view of the individual patient, may also bring substantial economic benefits in future for the health protection system.
